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ACTIVATION OF BLEACH PPrrr.c^ 
WITH IMINE QUATERNARY SALTS 

BACKGROUND OP THE INVENTION 
Field of thP w nt j nn 

The invention relate, to a „e„ type o, lov- t e m p e rature 



10 



The Relal-^H &>- t 

""I TUT and personal care produ " s - '—a— 

« «,i„ e„a ""^"^ »"«i.l to e«eot removal 
of starn ,„ d soll . oxygen-releesing ..aterials h,ve ,„ 

Z1T "r"" 0 "'- is e«r..el y 

te„p.r,ture-d.pe„de„t. Te.peratures in ,x« 5s of 60 . c ,„ 
nor M ll y retrod to , chieve any tieach C ere 

a,ueous „ash s y ste„. ^ for cl ^ »- 

temperature operation i«= h^k cs ' hl 9 h 

20 disadvantageous. -cona.xc.liy and practically 

Srou'h 1" Parti3lly S ° 1Ved af — tioned problem 
through the use of activators. These activators als.T 

^ogen peroxide ~ StTtJ^'irS^r 

;:: s r t e ;a p :; di c ng peroxyacid which °— - 

substrate. Conunercxal application of this technology is 
found xn certain fabric bleaching detergent powders 
30 incorporating tetraacetylethylenediamine (TAED) IZ * • 
nonanoyloxybenzene sulfonate (SNOBS) . ' ^ 

TAED is effective only under war m -hot wash conditions i . 

eve not permitted use in the Dnited states snob* 
=»n operate at lower tenperatures than TAED. Tor tnis 
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reason, it has been commercialized in th. ., ■* 

its performance could stin be "ates 

Another problem with carboxylic acid ester oreo, 
S as T, ED nd SN0BS is ^ such 

^ssr^. f r h " diff icuity is that th - - : -* 

alytic. once the ester has been perhydrolyzed it , 
longer be recycled. Accordingly relative , "° 
of precursor are necessarv 1 " latiVely lar * e founts 
« pessary in . - J^^^"^"'* ^ " 
At such high use levels, cost f or tl ^ 
expensive chemicals is of major concern. * 

Recently there has been reported in n c D ^ 

b tax a„a Maa is „ n . . syste „ for activat ^ ; t. 

pr.cursors based upon s u l,„„ imin « s ,„„ „.* 
sulfonyloxaziridines. Whil. th.„ 

- >. highly effeetiv ., .r D :;; e r™ - h -» 

20 especially for 4- ysts arG sought, 

any for wash temperatures around io°c SU p h 
experienced in Japan. ' ° h 35 are 

Outside the context of consumer products th-r. h 
reports of catalvnv „ ■ vrvauczs, there have been 

25 workers L a ag-nf. Hanquet and co- 

new ; s f s :;:;; s 0 : f f articles - reported pr ™- - . 

oxaziridinium 1 ; I ^TT" ^ 

Tet, Let . utM , 39 , ; an H : u n e g t ue ; hi and Miiiiet - 

_ . ' anl 3 uet ' Lusinchi and JUUiet r a 

Acad. soi. Paris (19,1, Series , lllle "=' c -"»- 

o-z lri d iniu „ salts , ere preparea by p „, cid £~ 
monopersulfate oxidation of , „ 

imine salt under alkal Responding quaternary- 

reported to l Lid ::;r itions - Epoxides were 

35 oxaziridinium s a Its r e ac t ions " °' ^ 

organic solvents or in conducted either in 

.Jh » organic solvent-water biphasic 

-dxa. Beyond use as a synthetic tool, there is no 
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suggestion of any possible appli 

salt cnemistry to the Prohl zvzzi" r aternary ^ 

census appi ications , su in T St3inS in 

n as xn cleaning fabrics. 

5 " 15 " ° bject ° f the present invention t 

10 It is another object of 

tb. P e„or„ ance of bleach D / reSent inVen "° n to 

A further object of +-h 

» — -~nt ti.^^^r t is to provide 

relatively small amounts ^ *«ectxve in 

incremental costs. * 9ny sub stantial 

A still further object of *x 

»nd the lllte , ana even aent ^« ^««9 =in ks . toil . t . 
aes=ri ption ex Mpl I s . ll0 " ln9 sunmar y. det.iie, 

ut 1 to about 60% bv weioht- ~* 
compound; y wel 9ht of a peroxygen 

(ii) from about o.oi to about 10 > of an 
agent whose structure is: °* ygen t^nsfer 
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(I) 



wherein: 



R and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyi and cycloalkyl radicals' 

may be a substituted or unsubstituted radical 
selected fro, the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyi, cycloalkyl, nitro, halo 
cyano, alkoxy, keto, carboxylic and carboalkoxy radicals- 

R may be a substituted or unsubstituted radical 
selected from the group consisting of phenyl, aryl 
heterocyclic ring, alkyi, cycloalkyl, nitro, halo, 'and 
cyano radicals; 

20 R . with R> and R 5 with R 3 may respectively together form 

a radical selected from the group consisting of cycloalkyl 
polycyclo, heterocyclic and aromatic ring systems 

X is a counterion stable in the presence of oxidizing 
agents; and * 

25 (iii) from about o.i tn /ins- nf , U i 

u.i to 40« of a bleach precursor that 

reacts with peroxide anion and forms therewith a 
percarboxylic acid, percarbonic acid or perimidic acid. 

Additionally, there is provided a method for bleaching a 
staged substrate comprising treating the stained substrate 
with a peroxygen compound, an oxygen transfer agent whose 
structure is rWc-nWx- with radical groups as 
defined above, and a bleach precursor. 



35 



DETAILED nrsrPTPn T ^ H 

Now it has been found that relatively small amounts of 
quaternary imine salts can boost the performance of bleach 
precursor-peroxygen compound systems. Increased bleaching 
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effectiveness has been noted on consumer and industrial 
articles whose stains can be removed even at relatively low 
temperatures. Thus, quaternary imine salt chemistry is more 
than a synthetic curiosity as in the conversion of olefins 
5 to epoxides reported by Hanquet et al. Unlike the Hanquet 
et al. biphasic system that requires an organic solvent, 
quaternary imine salts can be devised for use in completely 
aqueous wash systems, 

10 Quaternary imine salts covered by the present invention are 
those whose structure is: 

R' R 4 

\ y 

15 C— =tn' X- (I) 

IT R 3 

wherein : 

20 R l and R 4 may be hydrogen or a C,-C 30 substituted or 

unsubstituted radical selected from the group consisting of 
phenyl, aryl, heterocyclic ring, alkyl and cycloalkyl 
radicals; 

R 2 may be hydrogen or a C,-C 30 substituted or 
25 unsubstituted x< cal selected from the group consisting of 
phenyl, aryl, h- rocyclic ring, alkyl, cycloalkyl, nitro, 
halo, cyano, alkoxy, keto, carboxylic and carboalkoxy 
radicals; 

R 3 may be a C,-C 30 substituted or unsubstituted radical 
30 selected from the group consisting of phenyl, aryl, 

heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals; 

R 1 with R 2 and R 2 with R 3 may respectively together form 
a cycloalkyl, polycyclo, heterocyclic or aromatic ring 
35 system; 

X* is a counterion stable in the presence of oxidizing 
agents. 
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Heterocyclic rings accordina to this . 

cycio a ii Phatic and cycloaroraa :: c : /— ***** 

incorporating an oxygen sulfur a „n/ 1C * 1S ' 

ring system Re L n t ^hin 

• — e pyridine, p^r^r^JTT 1 " 

-P-line, Pyrrolidine/ piperidine Ij™^----, 

Suitable oxygen heterocycles include furan t.f . 
and dioxane. sulfur heterocvcl.s tetrahydrof uran 

10 tetranydrothiopnene. ° CyCleS My lnclude thiophene and 

Counterion X" may be select » 

»°rontetrafluoride pp • 1 " "-'"^"""fonate. 
The tern ■'substituted- is d.f(„.„ • 

« «■ « • sebstituent which Ts a " ^' ' * ? ' * 

a„ ln „. .»inoa lkn /^ a S lk ;; ltr0 ;, hal °' ^no, c,-c» 
c.rboxyester. hydroxy c 2 SUlfMlfc >' 1 - 

• —that, di . or ttiia^trz; rrr - c - 

- — by the sa.e rad^ir^V^T ^ " ' 



25 



30 (II) 




R' 



,0 



S b m^" II " P ~ 1,1 ° 1U ""»«« «„p„u„ ds tenanted 
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TABLE T 
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0 

C(CH 3 ) 3 

,C=U (VI) 



h/ X ch 3 bf «" 



D~0 



cr 

mi) 



/ \ 

XH 




C=N^ 3 

' \ dc - (VUJ) 

\ CH 3 
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30 



The foregoing oxygen transfer agents may be incorporated 
into detergent bleach compositions along with. a further 
35 essentxal component which is a peroxygen compound capable 
of yielding peroxide anion in an aqueous solution 
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Amounts of oxygen transfer agent suitable for the 
invention may ranoe from ^ - „ Present 

* Idn 9 e rrom about 0.01 to ids- * 
about 0.2 to 5% oDti«.li * Preferably froin 

= optimally from about 0 5 *-« n c ^ 
of the composition. 1,5% by Wei 9 ht 

The peroxygen compound may be present f rom *k . 
Preferably from about i 5 to !• ab ° u t 1 to 60 %. 

10% by weight. ' ° Ptlmall V from about 2 to 



10% by weight. 

10 ^erTt 1 """ 0 ^ ^ * P ™" 

oxlen t ^ SqU1Valent " ount ° f ^xide anion) to 
oxygen transfer agent will range from about 1500-1 to h 
1:2, preferably from about 150-1 ton " 
about 60:1 to 3:1. ' ° ptlraall y from 

15 

Amounts of bleach precursor 
agent will be present in th ? 

to about !- 20 ZT " m ° lar rati ° fr ° m abou * 

1.20, preferably from about ioo-i to ^ * 

optimally between about 25:1 to 2:1 " ^ ^ 

Peroxide anion sources are well known ■ «.u 

alkali m!tir ^ ln °^ anic Peraalts, such as the 

^y quickly in aqueous solutions. 

Alkyl hydroperoxides are another suitable class of 
peroxygen compounds. Examples of these matPr - ! 
^ cumene hydroperoxide and t-butyl ^ZZT " 

organic peroxyacids „ay also be suitabl 
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O 
II 

HO-O-C-R-Y 



5 



wherein R is an alkylene or substituted alkylene group 
containing from i to about 22 carbon atoms or a phenylene 
or substituted phenylene group, and Y is hydrogen, halogen 
alkyl, aryl or 



10 



20 



o 
II 



C-OH or -C-O-OH 



The organic peroxyacids usable in the present invention can 
contain either one or two peroxy groups and can be either 
aliphatic or aromatic. When the organic peroxyacid is 
aliphatic, the unsubstituted acid has the general formula- 



o 

HO-0-£-(CH 2 ) n -Y 

where Y can be, for example, H, CH„ CH ? C1, COOH, or COOOH • 
and n is an integer from to l to 20. 

When the organic peroxy acid is aromatic, the unsubstituted 
" acid has the general formula: 

O 

HO-0-C-C 6 H,-Y 

30 COOOH 1 " " 1S hydr ° 9en ' alky1 ' h3l0alky1 ' hal ° gen - C0 ° H « 

Typical monoperoxyacids useful herein include alkyl 
peroxyacids and aryl peroxyacids such as: 

(i) peroxybenzoic acid and ring-substituted 
peroxybenzoic acid, e.g. peroxy-a-naphthoic acid; 

(ii) aliphatic, substituted aliphatic and arylalkyl 
monoperoxy acids, e.g. peroxylauric acid, peroxystearic 
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ac ld , and N-phthaloylaminoperoxycaproic acid (PAP) • and 
(in) amidoperoxyacids, e.g. monononylamide of either 
peroxysuccinic acid (NAPSA) or of peroxyadipic acid 
(NAPAA) . 

5 

Typical diperoxy acids useful herein include alkyl 
diperoxyacids and aryldiperoxy acids, such as: 

(i) 1,12-diperoxydodecanedioic acid; 

(ii) l,9-diperoxya2elaic acid; 

10 (iii) diperoxybrassylic acid; diperoxysebacic acid and 

diperoxyisophthalic acid; 

(iv) 2-decyldiperoxybutane-l,4-dioic acid; 

(v) 4,4'-sulfonylbisperoxybenzoic acid; 

15 (TPCAP) N ' N '" terePhthal ° yl - di ^- a --P-o,ycaproic acid) 

Particularly preferred organic acids are peracetic acid 
monoperoxyphthalic acid (magnesium salt hexahydrate) PAP 
TPCAP and diperoxydodecanedioic acid. Under certain ' 
20 cxrcumstances, hydrogen peroxide itself may directly be 
employed as the peroxygen compound. 

A third critical element in the compositions of this 
invention is a bleach precursor that reacts with peroxide 
anxon and forms therewith a peracid, percarbonic acid or 
perunidic acid. Precursors of this invention are water- 
soluble materials, being soluble generally to an extent of 
at least i %, preferably at least about 5% by weight at 

30 I 1 ^ ? * CSrtain PreCUrs °" of this invention may be 
30 further defined by the Per-Acid Formation Test wherein the 
precursor will have a titre of at least 1.5 ml of 0.1 n 
sodium thiosulphate. This test may be found in U.S. Patent 
3,177,148 (Bright et al) herein incorporated by reference. 

35 Precursors which may be utilized for purposes of the 
present invention include: 
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(a) Diacylated and polyacylated amines, such as 
N ' N 'N',N'-tetraacetylmethylenediainine, n,n N ' N'- 
tetracetylethylenediamine, N, N-diacetylaniline and N N- 
dxacetyl-p-toluidine; 1, 3 -diacylated hydantoins such'as 
for example, i, 3-diacetyl- 5 , 5-dimethyl hydantoin and l 3- 
dipropionyl hydantoin; acetoxy-N,N,N<-polyacylmalonamide 
for example, acetoxy- (N, N ' ) -diacetylmalonamide • 

(b) N-alkyl-N-sul P honyl carbonamides, for example, the 
compounds N-methyl-N-mesylbenzamide, N-methyl- N - me syl-p- 

10 mtrobenzamide, and H-methyl-N-mesyl-p-^thoxybenzamide • 

(c) N-acylated cyclic hydrazides, acylated triazones'or 
urazoles, for example monoacetylmaleic acid hydrazide- 

(d) 0,N,N-trisubstituted hydroxyzines, such as 

15 °-;; en20yl - N ' N - Succi "yl nydroxylamine, O-p-methoxybenzoyl- 
15 N,N-succinylhydroxylamine, O-p-nitrobenzoyl- 

N,N-succinylhydroxylamine and o, N,N-triacetyl 

hydroxylamine; 

(•) N,N'-diacyl-sulfurylanudes, for example, N,N'- 
20 ^^ yl - N ' N '- diacet ^-u Ifurylamide and N,N' -di ethyl - 
20 N,N'-dipropionyl sulf urylamide; 

a n d ( tribL iaC ^ CyanUrateS ' ^^te 
and tribenzoyl cyanurate; 

(g) Carboxylic acid anhydrides, such as benzoic 
anhydride, m-chlorobenzoic anhydride, phthalic anhydride 

25 and 4-chloro phthalic anhydride; 

(h) Esters, for example, sodium a cetyloxy benzene 
sulfonate, sodium nonanoyloxybenzene sulfonate and sodium 
ben 2 oyloxybenzenesulfonate ; and c,-c J0 fatty acyl monoesters 

30 xvlosTn Pent ° SeS ' SXainPle ' 9lUC ° Se P-taacetate, 

xylose tetraacetate, l-benzoyl-2 , 3 , 4 , 6-tetraacetyl g iucose 

and l-octanoyl-2,3,4,6-tetraacetylglucose; 

1 /^/''-^^'^^^^--^zolidine, for example, 
l^-d.formyl^^-diacetoxy-imidazolidine, 1, 3-diacetyl- 4 5- 
diacetoxy-imidazolidine and 1 , 3-diacetyl-4 , 5- 
35 dipropionyloxy-imidazoline; 

(j) Tetraacetylglycoluril and tetrapropionylglycoluril - 
(k) Diacylated 2 , 5-diketopiperazine such as 1,4- 
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10 



15 



diacetyl-2 , 5-diketopiperazine , l , 4-dipropionyl-2 , 5- 
diketopiperazine and i , 4-dipropionyl-3 , 6-dimethyl-2 , 5- 
diketopiperazine; 

(1) Acylation products of propylenediurea or 2,2- 
d imethy lpropy lenediurea (2,4,6, 8-tetraaza-bicyclo- ( 3 , 3 , i ) - 
nonane-3,7-dione or its 9,9-dimethyl derivative), 
especially the tetraacetyl- or the tetrapropionylpropylene 
diurea or their dimethyl derivatives; 

(m) Carbonic acid esters, for example, the sodium salts 
of p-(ethoxycarbonyloxy)-benzenesulfonic acid and p- 
(propoxycarbonyloxy)benzenesulphonic acid; 

(n) Acyloxy-(N,N')polyacyl malonamides, such as a- 
acetoxy-N,N'-diacetyl malonamide; and 

(o) Quaternary ammonium-substituted peroxycarbonic or 
carborvlic acid esters such as 2- (N, N, N-trimethylammonio) 
ethyl 4-sulfophenyl carbonate. 

The precursors mentioned under (a) , (h) and (j) are of 
special interest, particularly N,N,N',N'- 
tetraacetylethylenediamine (TAED) , tetraacetylglycoluril 
(TAGU) , glucose pentaacetate , xylose tetraacetate, sodium 
acetyloxybenzene sulfonate (SABS) and sodium 
nonanoyloxybenzene sulfonate (SNOBS) . 

25 Bleach systems of the present invention may be employed for 
a wide variety of purposes, but are especially useful in 
the cleaning of laundry. When intended for such purpose, 
the peroxygen compound and oxygen transfer agent of the' 
present invention will usually also be combined with 

30 surface-active materials, detergency builders and other 
known ingredients of laundry detergent formulations. 

The surface-active material may be naturally derived, such 
as soap or a synthetic material selected from anionic, 
35 nonionic, amphoteric, zwitterionic, cationic actives and 
mixtures thereof. Many suitable actives are commercially 
available and are fully described in the literature, for 
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35 



I and II h ACtiVe A9entS —^-ts... volu.es 

I and II, by Schwartz, Perry and Berch. The total level of 
the surface-active material may range up to 50% by weiaht 
Preferably being from about 1% to about 40% by weight Tf 
5 the composition, most preferably 4 to 25%. 

Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic suites and sulfonates 
having alkyl radicals containing from about 8 to about 22 
10 carbon atoms. 

Examples of suitable synthetic anionic detergent compounds 
are sodxum and ammonium alkyl sulfates, especially those 

15 ITZZ 6 7 SUlf3ting hi9her ^ 9lCOh0lS ' 
example, from tallow or coconut oil; sodium and ammonium 

alkyl (C 9 -C J(1 ) benzene sulfonates, particularly sodium 
linear secondary alkyl (c I0 -c I5 , benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
20 * lgher alCOh ° ls derived *™ tallow or coconut oil and 

;:r aic r ois derived from petroieu - — ~ 

oil fatty acid monoglyceride sulfates and sulfonates- 
sodxum and ammonium salts of sulfuric acid esters of 'hi gher 
<C,-C.,) fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
-5 acids such as coconut fatty acids esterified with 

isethionic acid and neutralized with sodium hydroxide- 
sodium and ammonium salts of fatty acid amides of methyl 
taurine; alkane monosulf onates such as those derived bv 
rea Cting alpha-olef ins (C ,-C, 0 > with sodium bisulfite and 
those derived by reacting paraffins with S0 2 and CI, and 
then hydrolyzing with a base to produce a random sulfonate - 
sodium and ammonium c 7 -c 13 dialkyl sulf osuccinates ; and 
olefmic sulfonates, which term is US ed to describe the 
material made by reacting olefins, particularly c -c 
alpha-olefins, with S0 3 and then neutralizing and " 
hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C ir C„) alkylbenzene 
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IC|.-C„) alkyl ether sulfates. 

Examples of suitable nonionic surface-.^ i 
« »Mch M y be use* preferably t o g I er l^ 00 "' 0 '"** 
surface-active co„pounas inlal^I cutr" 
reaction proaucts of al k yle„e o*iaes. usual!, l^T 
oxide, with alkyl (C-r ^ „u , usually ethylene 

a - LK y- L (C 6 -C„) phenols, generally 2-25 Fn < 
2-25 units of ethylene oxide per molecule- ^ 
10 products of ali phatic fc -c > L SCUle ' the Sensation 

F uc t^i c i«) Primary or second*™ i 
or branched alcohols with ethylene oxide Unear 

ethylenediamine. other so-caHo^ 
15 include alkvl „„i 7 nonionic surface-actives 

ae alkyl P 01 yglycosides, polyhydrow 
(••*■ c„-c„ methyl glucamide" ZtZil lV^ 
oxides, long-chain t^ w tertiary amine 

sulfoxides. Ph ° SPhine ° Xides «d dialkyl 

20 Amounts of amphoteric or zwitterionic surface * «. • 
compounds can also be used in th. Surfac ^^t 1V e 
invention but this is ZT COm P° s ^°ns of the 

UL tr >is is not normally deeir^ 
relatively high cost Tf desired owing to their 

aete^ent^pt:; "r f u e" TiT" " ^"^^ 
- amounts in compositions b a^ L'™" *" ^ 
-a synthetic anionic ana no^TZtT 

Soaps may also be incorporated intn 

invention, preferably at a live" ess^"? " 
° we ight . They are particuiarly useful at low 1 , ' 
binary (soap/anionic, or ternary ,i»t " 
-ionic or ^ea syntheti a „ T^ZZT^" 

::;L s .:r t usea are - 

oesirably, potassium salts of saturai-^ 
» C, D -C„ fatty acias or fixture thereof T he 

soaps can he variea between about 0 'anTabout , ° 
weiaht i d ab °ut 25% by 

eivht, „ lth lower amounts of about o.s to .bout „ b . ing 
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generally sufficient for- i^w 

deternency. This is particularly v.luabl. • 
* u« in hara watar „han t he soap ^T^.^T^!^ 
builder. supplementary 

The detergent compositions of the invention will nor m „ 
also contain a detergency builder Build- 1 ■ 
10 selected from m c »i • Builder materials may be 

from (i, calcium seguestrant materials; m 
precipitating materials- „,i • ' 

MtaH , "rials, (3) calcium ion-exchange 

materials; and (4) mixtures thereof. 

20 carboxymethylmalonate, carboxymethyloxysuccinate , «. 

mono- and di-succin«i-o= ^ succinate, tartrate 

ai succinates, oxydisuccinate, crystal] ino 
amorphous aluminosilicates anri „• . crystalline or 

ucates and mixtures thereof. 

Polycarboxylic homo- and copolymers mav a i, n k 
25 builders and to function bS lnclud *d as 

"i- <av.ila.la «„ the tra d a ^r^sol 7rTTl\ 
an Haas Co.pa„y, ana aerylic-^laic acL „ oZ « n 

These builder materials may be present at a level of , 

example, f rom 2 to 80% « level <*, for 

by weight. 9 ' preferabl y from 10 to 60% 

5 
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fro, about 0 . 05 to about 250 ppm 

water, preferably between about 1 to 50 pp.. within the 
wash media, the amount of oxygen transfer agent initially 
present should be from about 0.01 to about 300 pp* 
5 preferably from about l to 100 Ppm . Bleach precursor may be 
present in the wash media from about 0.05 to 500 p pm 
preferably from about 5 to 20 0 Ppm . Surfactant optionally 
may be present in the wash water from about 0.05 to l o 
gr«» per liter, preferably from 0.15 to 0. 20 grams per 
Ixter. When present, the builder amount will range from 
about 0.1 to 3.0 grams per liter. 

Apart from the components already mentioned, the detergent 
composxtxons of the invention can contain any of the 
conventional additives in the amounts in which such 

Smoil 15 n0rMl * i» Urgent compositions. 

Examples of these additives include lather boosters such as 
alkanolamides, particularly the monoethanolamides derived 
from palnocernel fatty acids and coconut fatty acids lather 

20 depressants such as alkyi phosphates and silicones 
antiredeposition agents such as sodium 
carboxymethylcellulose and alkyi or substituted 
alkylcellulose ethers, other stabilizers such as 
ethylenediaminetetraacetic acid, fabric softening agents 

2S xnorganxc salts such as sodium sulfate and, usually present 
m very small amounts, fluorescent whitening agents 
perfumes, enzymes such as proteases, cellulases, li pases 
and amylases, germicides and colorants. 

30 Stained consumer products benefiting from treatment with 
compositions of this invention may include clothes and 
other fabrics; household fixtures and appliances such as 
sxnks, toilet bowls and oven ranges; tableware such as 

35 ZnT ng 9laSSeS ' diSh6S ' CO ° kWare Utensils <' ^d even 

35 dentures. Haxr colorants may also be formulated with the 

bleach composition of this invention. The bleaching system 

of thxs xnvention may also be applied to industrial uses 
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^ch as for the bl..chi„, of uood pulp 

The system of the p reaent inventlon be . 

o f product forms including 

liquids, or in non-aqueous liquids surh » c ! • • 
detergents. 35 llguid anionic 

The following examples will more ful ly illustMi . «.„ 

10 embodiments of this invention. All P l rts T 1 ^ 

Proportions referred to herein and in ,h PerC6ntages *" d 

nerem and m the appended ru^e 
are by weight unless otherwise illustrated. 
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EXAMPLE 1 



3 , 4-D i hyaroisoau inolj ne 

The title compound was prepared ncinn +u 
c v ^ . F p3rea ' using the procedure of 

; « : r rr„ r :? so9uinoune - "• tm - «« «— 

" L < 10 mm Hg) prior to use. 

10 'el° r 3 -^ 12 L M ° rt - eguipped with a 

10 mechanical stirrer were placed 1,2,3,4- 

tetrahydroisoquinoline (66.6 grams, 0.5 mol) and 2 liter. 

asr:r:::: T ride - A soiution ° f ~ 

(189.23 grams, 0.7 bo i>, so diu m hydroxide (48 grams 1 2 

» :r~r:L r j 4 -: ^r: added - whiie - 
r ture - Fine biac * d ePOS L he 

immediately, and the resulting mixture was stirred 
vigorously at room temperature Th„ M «- • 
20 became slightly elevatL * "«*"n temperature 

xyxitxy elevated to about 35°c. After i * k 

m „„ organic layer was dried over 

/"Id) Of a da« red liquid . DistiUation at l0S . c 121" 

— ,. u . Hg) provided <6 g (to|) of a ^^^c u„a» 

30 Th. sa.pa, contained two impuritUs! 4 , , 
" " u ""»««0 1.2.3 , 4-«trahyaroi S o=,ui„„ Iine 

« «. , 2 . 73 (t , 2H) 3 . 77 e ; 

a.33 (S , 1H) . The isoquinolin . is J oin 7- 
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The title compound was prepared ■ 
described by Koelsch et . \ ' ^ ^ P«*«»r. 

a magnetic stir a r0 r U " d b ° tto ^ ««k eqU ip ped 

3,4-dihydroisoguinoline ( 8 . 27 COnde ^r were placed 

methanol. The mixture Was 8tl J"""' 63 ram0l > 40 ml of 

solution of methyl D - tnl , ^ C °° led to 0»c. A 

- - mi of met H n P ol "I l~T te (11 " 73 - " 

-ution remained clear and yen^^Thr' ■ ^ ^ °* «" 
^ reflux for 6 hQurs J "ow The mixture 

-c UO to provide . .uantitat ve .I ld Wa L then * 
"hate solid (mp 11S . U9 , C . " Yield < 2 ° g) of an off- 
15 washed with 40 ml of a ^ ^ - Prised and 

titration provided a whli-. "M . temperat ^- Suction 
127 °C S ° lld in 88% y ield; mp 124 _ 

'» "MR ( Dj0 ): , 2 . 27 

(*.»,. 7.„- 7 . 78 (ra8H H; ; " (t ' 2H) ' 3 ' 73 f«.3H,. 3. 93 
at — <■>. 3.0-3.3 (n 9 4 fs ( r' 1H) - ImpUrit -s observed 
-oauinolinium p-toluenesulf onate . ^ ^ "—"V 1 - 

25 £K^IPLE_2 
Nr£Iethyi_3 , 

The title coapound „ as Br . Dar „. 

'•-Oihydroiscuinoline «« nitrogen „ er . placM 

5 anhydrous toluene. Once in ' V * nd 30 " of 

t«r.f lu0 robor.t. (i 12 ' ° tri ""'ylo«»>iu. 

«* soluble in toluene. Tne "hich „es 

"action Mxtarm uas 
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10 



roo„ teoperature for 10 hMrs The reaction Mixture was 

:::::: ;:; u d :r 8d ° ut - ~- - - — «. »~ . ^ 

/•47 7.82 (4H,m) and 9.18(lH,s). 

EXAMPLE -! 

Stain bleaching exp.rim.nts were conducted in , Te „_ 0 _ 
Teeter » 500 „1 of „UU-Q water. „si„ g t „ 0 tea^taLd 
cotton cioths „eas„rin g M inches. r „ a typica test T7S 

» h° /™:tio eter5ent - adaed - - - 

'eve ty the add -ilr ~" V """^ *° 

^ochU ::r™^;.„— jntr - : - 

were carried out at the inrii^t-orf *. 
20 minutes. indicated temperature for 15 



25 



30 



Stain bleaching was measured ref lectometrically usina . 
Colorgard System/05 Ref lectometer . AR is the ref lei 

::i™ etween washed and — d ^r^TL 

- -* unit is P erce iV a b le P in a Z^^T^ 

MR of two units is perceivable monadically. 

Table II and m report tne bleaching activ 

-thyl-3, 4 - dihyaroisoguinoline borontetrafl J ^BF ) a d 
p-toluenesulfonate (OTs) salts. 4> d 
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EXAMPLE 4 



This Example details the effect against stain m-n 

that of tea T.hi. ™ 9 stain othe r than 

tea. Table IV establishes that the auat- 
enhances the bleach i«« . q inune salt 

tne Dleaching performance of TAED aa.inef • 
stains. against wine 



5 

stains. 
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The results set forth in Table IV show that the bleaching 
action of a typical precursor system such as TAED and 
perborate is improved by the presence of N-methyl-3 4- 
dihydroisoquinolinium salts. 

5 

The foregoing description and Examples illustrate selected 
embodiments of the present invention, in li ght thereof 
various modifications will be suggested to one skilled 'in 

10 this 3 "' ^ WhiCh Vithin SPlrit and P--- of 

10 this invention. 
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CLAIMS 



10 



15 



20 



25 



1. A bleaching composition comprising: 

(i) from about l to about 60% by weight of a peroxygen 
compound; 

(ii) from about o.oi to about 10% of an oxygen transfer 
agent whose structure is: 

+ 



C — N x- (I) 



wherein: 
R 1 



and R J may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals^- 

R J may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals ; 

R 3 may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals; 

R' with R 2 and R> with R' may respectively together form a 
radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; 
30 X" is a counterion stable in the presence of oxidizing 
agents; and 

(iii) from about 0.1 to about 40% of a bleach precursor 
that reacts with peroxide anion and forms therewith a 
percarboxylic acid, percarbonic acid or perimidic acid 

35 

2. A composition according to claim l wherein the 

peroxygen compound is present in an amount from about 1.5 
to 25% and the oxygen transfer agent is present in an 
amount from about 0.2 to 5% by weight. 
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A com Posit.ion 

r a he ^ose or 

» r P«c Ursor r, «... , „„. rain the 



— t ,„ by uei9 ; t s ~ in an amount fr j- - co 

S 3nd thereof. 
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""-position according to claim 
for* selected from the oroun I Slivered in a 

Pouch tablet- P Consist ing of a powder sh 

P ucn, tablet, aqueous liquid and P r ' £ heet, 

quia and non-aqueous liquid. 

5 «• A composition according to claim , „ 

: r— ~ ~ in an 

an o^en transfer aoent „ hose 



15 



\ ♦/ 



20 



wherein: 



\ X " CD 



25 



30 



35 



* »y be , substituted radicals; 
selected fro- t he a r —bstituted radical 

h ete ro ;r = 5 : x sti : 9 r hya — ph ^- 

cy.no, , lkoxy , keto , J;^ « ■ cy^o.l.n. nitre, halo. 
*' "»y be a substituted 1 "rboalkcy radicals; 

— t h e ,ro UP : sirrr ra<ucai ~ i « t - 

ring, aikyi, cyeloalkyi nitr! , ' ' het «°=y=iic 

»' -Itt R 2 and R' „ itt W Z ' "* Cyant> " di "^.' 

"dic.1 selected f rcl the r - p " otl "»» ^«her for* . 

^ydo, beterojcu:" I^^r 

»« P«oy ge „ co-pound tc o„y ge „ transr 
P«se„t in a nolar ratio rang Jf7 """9 

»nd said bleach precursor to c 15 °° :1 t0 ab °" 

boing present in a „oL rat" " """" 

•bout l; 20 "" ,ln « fr °» .bout 250-1 to 
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15- A method according to claim 14 wherein the ratio of 
peroxygen compound to oxygen transfer agent ranges from 
about 150:1 to in. 

5 16. A me thod according to claim 14 wherein said 
substrate is a denture. 

17. A method according to claim 14 wherein the ratio of 

10 srTtTzn.r oxygen transfer agent — f ™ — * 

18- A method according to claim 14 wherein the ratio of 
peroxygen compound to oxygen transfer agent ranges from 
about 60:1 to about 3 : 1 and the ratio of bleach precursor 
to oxygen transfer agent ranges from about 25:1 to about 



20 



19- A method according to claim 14 wherein said 
substrate is a fabric. 

20. A method according to claim 14 wherein said 
substrate is selected from the group consisting of dishes 
glassware and tableware. ' 
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